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(54) Steering shaft assembly of telescopic type 

(57) A steering shaft assembly of the telescopic type 
having a lower shaft (11) rotatably supported in place 
within a stationary tower column tube (1 3), an upper shaft 
(12) rotatably supported in place within an upper column 
tube (14) axially movably coupled within the lower col- 
umn tube and provided thereon with a steering wheel 
(1 5). the upper shaft (12) being telescopically connected 
to the lower shaft (11) in such a manner as to restrict 



relative rotation to the lower shaft, and a lock mechanism 
(1 Ob) for releasably fastening the upper column tube (1 4) 
to the lower column tube (13) at an adjusted position, 
wherein a shock absorbing mechanism (20c) is provided 
in combination with the lock mechanism (20b) for absorb- 
ing an impact force applied to the steering wheel (15). 



Fig . 1 
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Description 

The present invention relates to a steering shaft 
assembly for automotive vehicles, and more particularly 
to a steering shaft assembly of the telescopic type adjust- 
able in its axial direction. 

Disclosed in Japanese Utility Model Laid-open Pub- 
lication 56(1981)-27175 is a steering shaft assembly of 
the telescopic type which comprises a lower shaft oper- 
atively connected to a steering gear box, an upper shaft 
telescopically connected to the lower shaft for axial 
adjustment in such a manner as to restrict relative rota- 
tion to the lower shaft and provided thereon with a steer- 
ing wheel . and a lock mechanism for releasably fastening 
the upper shaft to the lower shaft at an adjusted position. 
In the steering shaft assembly, the upper shaft is in the 
form of a hollow shaft having a tower end portion formed 
as a pair of diametrically opposed deformable portions 
for engagement with an outer periphery of the lower 
shaft, and the lock mechanism is comprised of a tubular 
fastening member threaded over the hollow upper shaft. 
The tubular fastening member is formed with a tapered 
female screw portion in engagement with tapered male 
screws formed on the deformable portions of the hollow 
upper shaft. When the tubular fastening member is 
rotated by operation of a manual lever connected thereto 
to radially inwardly tighten the deformable portions of the 
hollow upper shaft to the outer periphery of the lower 
shaft, the upper shaft is locked at an adjusted position. 

In this kind of steering shaft assemblies, it is desired 
to provide a shock absorbing mechanism for absorbing 
a forward impact applied in excess to the steering wheel. 
In the steering shaft assembly described above, it is, 
however, difficult to provide such a shock absorbing 
mechanism in combination with the lock mechanism. If 
the shock absorbing mechanism was provided sepa- 
rately from the lock mechanism, the steering shaft 
assembly would become complicated in construction. 

It is, therefore, an object of the present invention to 
provide a steering shaft assembly of the telescopic type 
wherein a shock absorbing mechanism is provided in 
combination with a lock mechanism in a simple construc- 
tion. 

According to the present invention, there is provided 
a steering shaft assembly of the telescopic type having 
a lower shaft rotatably supported in place within a sta- 
tionary lower column tube, an upper shaft rotatably sup- 
ported in place within an upper column tube axially 
movably coupled with the lower column tube and pro- 
vided thereon with a steering wheel, the upper shaft 
being telescopically connected to the lower shaft in such 
a manner as to restrict relative rotation to the lower shaft, 
and a lock mechanism for releasably fastening the upper 
column tube to the lower column tube at its adjusted posi- 
tion, wherein the lock mechanism comprises an axially 
deformable portion integrally formed with one df the col- 
umn tubes for engagement with an outer periphery of the 
other column tube and fastening means for releasably 
fastening the deformable portion of the column tube to 



the outer periphery of the other column tube at an 
adjusted position, and wherein a shock absorbing mech- 
anism in combination with the lock mechanism is com- 
prised of the deformable portion of the column tube and 
5 abutment means provided on the other column tube to 
be abutted against the deformable portion of the column 
tube when applied with an impact acting on the steering 
wheel. 

According to an aspect of the present invention, the 
10 lock mechanism comprises a pair of diametrically 
opposed axially deformable portions integrally formed 
with an upper end of the lower column tube for engage- 
ment with an outer periphery of the upper column tube 
and fastening means for releasably fastening thedeform- 
15 able portions of the lower column tube to the outer 
periphery of the upper column tube at an adjusted posi- 
tion, and the abutment means of the shock absorbing 
mechanism comprises a pair of radial hook portions inte- 
grally formed with the upper column tube to be abutted 
20 against the deformable portions of the lower column tube 
when applied with an impact acting on the steering 
wheel. 

According to another aspect of the present Inven- 
tion, there is provided a steering shaft assembly of the 

25 telescopic type having a tubular lower shaft for connec- 
tion to a steering gear box at its lower end, a tubular 
upper shaft telescopically coupled with the lower shaft in 
such a manner as to restrict relative rotation to the lower 
shaft and provided thereon with a steering wheel, and a 

30 lock mechanism for releasably fastening the upper shaft 
to the lower shaft at its adjusted position, wherein the 
lock mechanism comprises an axially deformable portion 
integrally formed with one of the lower and upper shafts 
for engagement with an outer periphery of the other shaft 

35 and fastening means for releasably fastening the deform- 
able portion of the shaft to the outer periphery of the 
other shaft at an adjusted position, and wherein a shock 
absorbing mechanism in combination with the lock 
mechanism is comprised of the deformable portion of the 

40 shaft arranged to be deformed by abutment against the 
steering wheel when applied with an impact acting on 
the steering wheel. 

According to a further aspect of the present inven- 
tion, the lock mechanism comprises a pair of diametri- 

45 cally opposed deformable portions integrally formed with 
an upper end of the lower shaft for engagement with an 
outer periphery of the upper shaft and fastening means 
for releasably fastening the deformable portions of the 
lower shaft to the outer periphery of the upper shaft at 

50 an adjusted position, and the shock absorbing mecha- 
nism is comprised of the deformable portions of the lower 
shaft arranged to be deformed by abutment against the 
steering wheel when applied with an impact acting on 
the steering wheel. 

55 For a better understanding of the present invention, 
and to show how the same may be carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 
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Fig. 1 is a sectional view of a steering shaft assembly 
in accordance with the present invention; 
Fig. 2 is a perspective view illustrating disassembled 
component parts of the steering shaft assembly: 
Fig. 3 is a sectional view illustrating a released con- 5 
dition of a lock mechanism shown in Fig. 1 ; 
Fig. 4 is a sectional view illustrating a deformed con- 
dition of a shock absorbing mechanism in combina- 
tion with the lock mechanism shown in Fig. 1 ; 
Fig. 5 is a perspective view of a modification of the io 
shock absorbing mechanism shown in Fig. 1 ; 
Fig. 6 is a sectional view of another embodiment of 
a steering shaft assembly in accordance with the 
present invention; and 

Fig. 7 is a cross-sectional view taken along line 7-7 is 
in Fig. 6. 



In Figs. 1-4 of the drawings, there is illustrated a 
steering shaft assembly 10 of the telescopic type in 
accordance with the present invention which includes a ^20 
lower shaft 1 1 . an upper shaft 12, a lower column tube 
13 and an upper column tube 14. The lower shaft 11 is 
in the form of a hollow shaft which is formed with internal 
axial serration 1 la and operatively connected at its tower 
end to a steering gear box (not shown). The upper shaft 25 
12 is in the form of a solid shaft which has a lower end 
portion formed with external axial serration 12a for slid- 
able engagement with the internal axial serration 1 1 a of 
lower shaft 1 1 and an upper end provided thereon with 
a steering wheel 15. 30 

The upper shaft 12 is teiescopically connected at its 
lower end portion with the upper end portion of lower 
shaft 1 1 for axial adjustment in such a manner as to 
restrict relative rotation to the lower shaft 1 1 . The lower 
column tube 1 3 is in the form of a stationary column tube 35 
which is anchored at an angle to a portion of a vehicle 
body structure (not shown). The upper column tube 14 
is axially movably coupled within the lower column tube 
13. The lower shaft 1 1 is rotatably supported at its lower 
portion by means of a ball bearing which is fixedly 4o 
mounted within the lower column tube 13, while the 
upper shaft 12 is rotatably supported at its upper end 
portion by means of a ball bearing which is fixedly 
mounted within the upper column tube 1 4 in such a man- 
ner as to restrict axial movement of the upper shaft 12. 45 
In the steering shaft assembly 1 0. a lock mechanism 1 0b 
is provided in combination with and a shock absorbing 
mechanism 1 0c at an interconnected portion of the lower j 
and upper column tubes 13 and 14. / 

The lock mechanism 10b is comprised of a pair of so 
diametrically opposed axially deformable portions 13a. 
1 3b integrally formed with an upper end portion of lower 
column tube 13. an annular fastening nut 16 and a man- 
ual lever 1 7. As can be well seen in Fig. 2. the deformable 
portions 1 3a and 1 3b each are formed in a waveform by 55 
cutting the upper end portion of lower column tube 13 in 
a predetermined width and pressing the cut portions in 
an axial direction. Thus, the deformable portions 13a and 
13b are located within slit portions 13c. 13d formed in 



the upper end portion of lower column tube. 13 and 
opposed to one another. The deformable portions 13a 
and 13b each are waved from its base end toward its 
distal end and bent radially inwardly for engagement with 
the outer periphery of upper column tube 1 4. The waved 
deformable portions 13a. 13b are formed as tapered 
male screw portions 13a1 , 13b1 the distal ends of which 
are formed as fastening portions 13a2, 13b2 to be 
releasably tightened to the outer periphery of upper col- 
umn tube 14. The annular fastening nut 16 is made of 
synthetic resin and formed at its inner periphery with a 
tapered female screw 16a for engagement with the male 
screw portions 13a1. 13b1 of deformable portions 13a, 
13b. The manual lever 10b is connected to the fastening 
nut 1 6 to be operated by a user for positional adjustment 
of the steering wheel 1 5. 

The shock absorbing mechanism 10c is comprised 
of the waved deformable portions 13a, 13b of tower col- 
umn tube 13 and a pair of radial hook portions 14a, 14b 
integrally formed with the upper column tube 14 at an 
intermediate portion thereof. The waved deformable por- 
tions 13a. 13b of lower column tube 13 are resiiiently 
deformable in a radial direction and plastically deforma- 
ble in an axial direction along with the waved configura- 
tion. The radial hook portions 14a, 14b of upper column 
tuber 1 4 are placed in the slit portions 1 3c, 1 3d of tower 
column tube 13 and opposed to the distal ends of 
deformable portions 13a. 13b. In Fig. 2, the. reference 
numeral 18 designates a switch assembly. of a light 
switch, a washer switch and the like. 

In the steering column assembly described above, 
the deformable portions 13a, 13b of lower column tube 
1 3 are radially inwardly tightened by the fastening nut 1 6 
to fix the upper column tube 14 at an adjusted position 
by engagement therewith at their fastening portions 
13a2. 13b2. Thus, the upper column tube 14 is locked to 
the lower column tube 13 at the adjusted position to 
restrict axial movement of the upper shaft 12 relative to 
the lower shaft 1 1 . When the manual lever 1 7 is operated 
by the user to advance the fastening nut 16 downward 
to radially outwardly expand the fastening portions 13a2. 
13b2 of lower column tube 13 as shown in Fig. 3. the 
upper column tube 1 4 is released from the lower column 
tube 13. In such a released condition, the upper shaft 12 
can be axially moved with the upper column tube 14 to 
adjust the position of the steering wheel 15. 

After adjustment of the steering wheel 15 to a 
desired position, the manual lever 16 is operated by the 
user to advance the fastening nut 16 upward so that the 
deformable portions 13a. 13b of lower column tube 13 
are radially inwardly tightened to the outer periphery of 
upper column tube 14 at their fastening portions 13a2. 
I3b2. Thus, the upper column tube 14 is locked to the 
lower column tube 13 at an adjusted position to restrict 
axial movement of the upper shaft 1 2 relative to the lower 
shaft 1 1 . 

If the steering wheel 15 is applied with a forward 
impact force in excess, the upper column tube 14 is 
moved forward against the tightening force of the faslen- 
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ing nut 16. and in turn, as shown in Fig. 4. the waved 
deformable portions 13a. 13b of lower column tube 13 
are deformed or collapsed in an axial direction by abut- 
ment against the hook portions 1 4a. 1 4b of upper col umn 
tube 14. This causes the shock absorbing mechanism 5 
10c to absorb the impact applied to the steering wheel 
10a. 

Since in the steering column assembly, the compo- 
nent parts and portions of the lock and shock absorbing 
mechanisms 10b and 10c such as the deformable por- 10 
tions 13a. 13b, fastening nut 16 and manual lever 1 7 are 
provided on the lower column tube 1 3, the lock and shock 
absorbing mechanisms 10b and 10c can be manufac- 
tured in a simple construction. In addition, the number of 
the component parts of the lock and shock absorbing 75 
mechanisms 10b and 10c can be reduced since the 
deformable portions 13a. 13b of lower column tube 13 
are adapted as the common parts of the lock and shock 
absorbing mechanisms. In the shock absorbing mecha- 
nism 10c, a reaction force for absorption of the impact 20 
can be also adjusted by the configuration of the deform- 
able portions 13a. 13b of lower column tube 13, 

Illustrated in Fig. 5 is a modification of the shock 
absorbing mechanism 10c wherein the hook portions 
14a. 14b are replaced with a pair of diametrically 25 
opposed hook portions 14c, 14d which are waved in 
cross-section to be deformed in an axial direction when 
abutted against the deformable portions 13a. 13b of 
lower column tube 13 due to an impact acting on the 
steering wheel 15. In this modification, the waved hook 30 
portions 14c. 14d are useful to absorb a great impact 
acting on the steering wheel 15 and to restrict relative 
rotation of the upper column tube 1 4 to the lower column 
tube 13. 

Fig. 6 illustrates another embodiment of a steering 35 
shaft assembly 20 in accordance with the present inven- 
tion which includes a lower shaft 21, an upper shaft 22 
and a stationary column tube 23. The lower shaft 21 is 
in the form of a tubular shaft which is formed with large 
and small diameter portions and connected at its lower 40 
end to a steering gear box (not shown). As shown in Fig. 
7. the upper shaft 22 is in the form of a tubular shaft of 
oval cross-section which is formed with a pair of diamet- 
rically opposed flat portions 22a, 22b and provided ther- 
eon with a steering wheel 25. 45 

The tubular lower shaft 21 is rotatably supported in 
place at its large diameter portion by means of a pair of 
axially spaced ball bearings which are fixedly mounted 
within the stationary column tube 23. The stationary col- 
umn tube 23 is anchored at angle to a portion of a vehicle so 
body structure (not shown) in the same manner as in the 
embodiment shown in Fig. 1 . The tubular upper shaft 22 
is axially movably coupled within the tubular lower shaft 
21 and releasably fastened to the tubular lower shaft 21 
at an adjusted position by means of a lock mechanism 55 
20b. In this embodiment, the lock mechanism 20b is pro- 
vided in combination with a shock absorbing mechanism 
20c substantially in the same construction as in the 
embodiment shown in Fig. 1. 



The lock mechanism 20b is comprised of a pair of 
diametrically opposed axially deformable portions 21a, 
21b integrally formed with an upper end portion of tubular 
lower shaft 21 . an annular fastening nut 26 and a manual 
lever 27. The deformable portions 21 a. 21 b of lower shaft 
2 1 are formed substantially in the same manner as those 
in the embodiment of Fig. 1 . and the fastening nut 26 and 
manual lever 27 are assembled with the deformable por- 
tions 21a. 21b of lower shaft 21 in the same manner as 
those in the embodiment of Fig. 1 . 

In the lock mechanism 20b. the manual lever 27 is 
operated by a user to advance the fastening nut 26 
upward so that the deformable portions 2 1 a, 2 1 b of lower 
shaft 21 are radially inwardly tightened to the pair of flat 
portions 22a, 22b of upper shaft 22 at their fastening por- 
tions. Thus, the upper shaft 22 is locked to the tower shaft 
21 at an adjusted position to transmit therethrough a 
steering effort applied to the steering wheel 25 to the 
lower shaft 21 . When the manual lever 26 is operated to 
advance the fastening nut 26 downward to radially out- 
wardly expand the deformable portions 21 a, 2 1 b of lower 
shaft 21. the upper shaft 21 is released from the lower 
shaft 21. In such a released condition, the upper shaft 
21 can be axially moved to adjust the position of steering 
wheel 25. 

In this embodiment, the shock absorbing mecha- 
nism 20c is comprised of the deformable portions 21a. 
21b of lower shaft 21 the distal ends of which are 
opposed to an annular recess 25a formed in a front end 
of the steering wheel 25. If the steering wheel 25 is 
moved fonward by an impact applied thereto, the deform- 
able portions 21a. 21b of lower shaft 21 are deformed or 
collapsed by abutment against the front end of the steer- 
ing wheel 25 at its annular recess 25a to absorb the 
impact. 

As is understood from the above description, the 
steering shaft assembly 20 can be manufactured at a low 
cost in a more simple construction than the steering shaft 
assembly shown in Fig. 1 . 

A steering shaft assembly of the telescopic type hav- 
ing a lower shaft (11) rotatably supported in place within 
a stationary lower column tube (13). an upper shaft (12) 
rotatably supported in place within an upper column tube 
(14) axially movably coupled within the lower column 
tube and provided thereon with a steering wheel (15). 
the upper Shaft (12) being telescopically connected to 
the lower shaft (1 1 ) in such a manner as to restrict rela- 
tive rotation to the lower shaft, and a lock mechanism 
(1 Ob) for releasably fastening the upper column tube ( 1 4) 
to the lower column tube (13) at an adjusted position, 
wherein a shock absorbing mechanism (20c) is provided 
in combination with the lock mechanism (20b) for absorb- 
ing an impact force applied to the steering wheel (15). 

Claims 

1 . A steering shaft assembly of the telescopic type hav- 
ing a lower shaft (11) rotatably supported in place 
within a stationary lower column tube (13), an upper 
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steering gear box, a tubular upper shaft (22) tele- 
scopically coupled with said lower shaft (21) in such 
a manner as to restrict relative rotation to said lower 
shaft and provided thereon with a steering wheel 
(25), and a lock mechanism (20b) for releasably fas- 
tening said upper shaft (22) to said lower shaft (21) 
at an adjusted position, 

characterized in that said lock mechanism 
(10b) comprises an axially deformable portion (21a) 
integrally formed with one (21) of said lower and 
upper shafts for engagement with an outer periphery 
of the other shaft (22) and fastening means (26) for 
releasably fastening the deformable portion (21a) of 
the shaft to the outer periphery of the other shaft (22) 
at an adjusted position, and that a shock absorbing 
mechanism (20c) in combination with said lock 
mechanism (20b) is comprised of the deformable 
portion (21 ) of the shaft (2 1 ) arranged to be abutted 
against said steering wheel (25) when applied with 
an impact acting on said steering wheel. 

4. A steering shaft assembly of the telescopic type hav- 



shaft (12) rotatably supported In place within an 
upper column tube (1 4) axially movabiy coupled with 
said lower column tube and provided thereon with a 
steering wheel (15). said upper shaft (1 2) being tel- 
escopically connected to said lower shaft (11) in 
such a manner as to restrict relative rotation to said 
lower shaft, and a lock mechanism (10b) for releas- 
ably fastening said upper column tube (12) to said 
lower column tube (1 1 ) at an adjusted position. 

characterized in that said lock mechanism 
(10b) comprises an axially deformable portion (13a) 
integrally formed with one of said column tubes (13) 
for engagement with an outer periphery of the other 
column tube (14) and fastening means (16) for 
releasably fastening the deformable portion (13a) of 
the column tube (13) to the outer periphery of the 
other column tube (14) at an adjusted position, and 
that a shock absorbing mechanism (10c) in combi- 
nation with said lock mechanism (10b) is comprised 
of the deformable portion (13a) of the column tube 
(13) and abutment means (14a) provided on the 
other column tube (14) to be abutted against the 
deformable portion (13a) of the column tube (13) 
when applied with an impact acting on the steering 
wheel (15). 25 

2. A steering shaft assembly of the telescopic type hav- 
ing a lower shaft (11) rotatably supported in place 
within a stationary lower column tube (1 3). an upper 
shaft (12) rotatably supported in place within an 30 
upper column tube (1 4) axially movabiy coupled with 
said lower column tube (13) and provided thereon 
with a steering wheel (15). said upper shaft (12) 
being telescopically connected to said lower shaft 

(1 1) in such a manner as to restrict relative rotation 35 
to said lower shaft, and a lock mechanism (10b) for 
releasably fastening said upper column tube (14) to 
said lower column tube (13) at an adjusted position. 

characterized in that said lock mechanism 
(10b) comprises a pair of diametrically opposed axi- 40 
ally deformable portions ( 1 3a. 1 3b) integrally formed 
with an upper end of said lower column tube (13) for 
engagement with an outer periphery of said upper 
column tube (14) and fastening means (16) for 
releasably fastening the deformable portions (13a. 45 
1 3b) of said lower column tube to the outer periphery 
of said upper column tube (14) at an adjusted posi- 
tion, and that a shock absorbing mechanism (10c) 
in combination with said lock mechanism (10b) is 
comprised of the deformable portions (13a. 13b) of so 
said lower column tube ( 1 3) and a pair of radial hook 
portions (14a. 14b) integrally formed with said upper 
column tube (14) to be abutted against the deform- 
able portions (13a. 13b) of said lower column tube 
when applied with an impact acting on said steering 55 
wheel (15). 

3. A steering shaft assembly of the telescopic type hav- 
ing a tubular lower shaft (21) for connection to a 



ing a tubular lower shaft (21) for connection to a 
steering gear box. a tubular upper shaft (22) tele- 
scopically coupled with said lower shaft (21) in such 
a manner as to restrict relative rotation to said lower 
shaft and provided thereon with a steering wheel 
(25), and a lock mechanism (20b) for releasably fas- 
tening said upper shaft (22) to said lower shaft (21) 
at an adjusted position. 

characterized in that said lock mechanism 
(20b) comprises a pair of diametrically opposed axi- 
ally deformable portions (21a, 21b) integrally formed 
with an upper end of said lower shaft (21) for 
engagement with an outer periphery of said upper 
shaft (22) and fastening means (26) for releasably 
fastening the deformable portions (21a. 21b) of said 
lower shaft to the outer periphery of said upper shaft 
(22) at an adjusted position, and that a shock 
absorbing mechanism (20c) in combination with . 
said lock mechanism (20b) is comprised of the 
deformable portions (21a. 21b) of said lower shaft 
(21) arranged to be deformed by abutment against 
said steering wheel (25) when applied with an 
impact acting on said steering wheel. 
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Fig . 3 

10b, 10c 
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Fig . 5 
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Fig . 7 

20b, 20c 
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